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Abstract of JP 20030921 37 (A) 

PROBLEM TO BE SOLVED: To provide a nonaqueous electrolyte and a nonaqueous secondary 
battery using the nonaqueous electrolyte, with good high temperature storage characteristics, high 
cycle characteristics, high capacity retaining characteristics, and high various battery characteristics in 
a wide temperature range, and high safety such as ignitability. SOLUTION: In the electrolyte for the 
secondary battery prepared by dissolving a lithium salt in a nonaqueous solvent, the nonaqueous 
solvent is a solvent mainly comprising a lactone compound, and the content of hydroxycarboxylic acid 
in the electrolyte is 1 mmol/kg or less. The secondary battery uses the nonaqueous electrolyte 
containing this solvent. 
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^r— h . n -y'i-JV- n-7nW-#- 
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«*S) £»->ft^ft 

»tcii Witf* euyy, ^yyx -fy^yy 

>\ T7Vi?y. 7xfyh'JyX 1, 7-7xfy 
boyy, 1, 10-7xtyhnijy, 4, 7-7x 

tyhn'jy, or-bny>\ iS-tayy, r-trn 
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ftftwwi mta. i, 2, 3~hvr'jy. i, 

2, 4-f>J7yX 1, 3, 5-hU7y>, <y/ 
hVTiSy. A-*^)V-\, 2, 3-N'J7y>, 5 
-^^;U-1, 2, 3-hyr^>. 4-T-b^/I/- 
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bn— /k 1 -:7x~/kb°n — ;k 1-b^bn- 



/k 1 -THrf^bn— /k ^K—zk 1->**7M 
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2, 3, 4-fh7V'Wk l-^f/l'-lH-l, 
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l-^f/^2-h°n'J^y, l-xf^~2-b°n'J 
KV. 1 -b'*n;U—2-b°oU 1, 5-is*+)V 

V. l-n-7'f^-2-b°n'JFy, 1-^^-3 
-en«JHx 1 Ky, l-bx 

3 - b°u >J K >WCD 1 ~ T/I^/P ( XteT/l^x 
)V) b°o >J H ; 1 ™ 7x-/h 2 - b°c? y H 

y N 1 - 7 x - 3 - en u F yf o i - r 'J t° 
nUHyft^Sl; N-^f/U?yWSK, N-Xf 

Hs N->f yyf;u?i/y>f $ f^n-t;^;^ 
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y-^kx^y^ 5 YiY&m* 
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-3-^fyHU/x i-xf^-3--fyK'j/y, 
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T)Wr~)V) yfc&m ; l - 7x-;P- 2 - 
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;^;^^^y y pyft^ft ; 3 - b'x;!,- 2 -^-^r^ 

yyny. 3-fx;i,-4-tWJFy, 3-b- 
/i/- 5 -^r^yy Fy¥<J03-7;^-;w^tyu 

HWk^*; 3»7xX^-2-tW , JFy, 3- 
7xX/l/-4-^fyU Hy. 3-7x-;l/-5-t 

dp^y ij p 3 - r y -;k^-^-9-y y f y{^a ; 
3-^^^-9-yy ^y-2, 4-^y. 3-x^ 
;mty , J^y-2 > 4-^y. 3-b^^f 
yy^y-2, 4-^y. 3-^^;^^yy^y 

-2, 5-^y. 3-xf;^f/iJy'y-2 l 5 

-^y. 3-b^;^^yy >>>-2, 5-^y 

^3-7;^ (X(4T;^x;k) it*WViS>*J 
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0)3 -TV ~-tVjr*^/v ^y^y-fts-m* 
( i ) ^yy^^y^wi^ft 

3-^^-2, 3-ytFn\yy^ty-;l/-2 
3-x^-2, 3-ytFn\//«f/ 
— 2-^y N 3-bx/P-2, 3-ybKn<yy 
t^rtyWl^- 2 -*ym<?)3-T)V*rtV (XliTJV^r 
~)V ) - 2 , 3 - b F D<//^f V *-/Wfc&» ; 
3-7x^-2, 3-S^b Fo / <//^^f/'-;h 

2^yf^3-ry-;i/-2, 

(m) ^TV'V'Jyfc&m 

3-^f^-2-f7/yKX 3-x<^-2-*T 
K>\ 3-xf^-4-f7/ , J F>\ 

3-t'^-4-f7y»jHy, 

y y f y . 3 -xf^- 5 -f-rvy f >\ 3 - bx/t^ 

-5-f-ryu Kyf^3-7W (XttT/P^x 
)V) WJKH^ft; 3-7i^-2-f7V!i 
Fy, 3-7x-;P-4-f7V>JHys 3-7x^/1/ 

_ 5 _^ 7 >x/ ) j h>*o3-tu— /i^-rvy FWfr& 

ft; 3-;^/!^Tyy S/>-2, 4-$**y. 3-X 

f~;^ryu^>-2, 4-s**:>\ 3-bx/i^ry 

US/>-2, 4-a£t>\ 3-*^}\>^TV*Wy- 
2, 3-xf;l/f7y'yy>-2, 5-^ 

:t>\ 3-b^;^T x /U^>-2, 5-z/*y*£co3 

-T)V*)V (x\iT)V*—!V) f-rvy i?y*J*>tt& 

1; 3-7x^f7/ ) Jy>-2, 4 -^;t>\ 3- 
7x-;l/f7y ,t Jy>-2 ( 5-y^yf03-7'J- 
n^-TVU y>y^W^l, 
( n ) o-y^ry-;WL^ft 

3 2 , 3 - i^b Fu<yyf7V^- 2 - 

:t>\ 3-bx/l^-2, 3-yhKn^>y*f7 x /wP 
-2-^-y^3-T;^;P (XJiT/i^x /V) -2, 
3 -S^b Kn\yy>7y-;l/- 2 ; 3 - 

7x-^-2, 3-ytFn^yy , fry-/V-2-* 
>*50 3-ry— ;^-2, 3-^hHR^W/- 

)V-2-*y\Y&m« 
(o) b^y>>>^ft 

i-x^-2-b^y 
py N i-t'^-2-txijFy, \-*^)V-3- 
txu l -x^-3-b^y ny s i-bx/u 

-3-bxiJKy, 1- 
xf;|/-4-txyFy s 1 -bx^-4 -b^y F 
>\ i-^u^f^-2-t^yFx i-b^ 
y yy^f 2 - e^i; p 1 - (mm) tiv* 

)V (X\±T)V<5r-)V) tf^y KW^ft ; l-7x^ 
-2-tXUFy, l-7x-/l/-3-bXiJFy, 1 
-:7x-;^-4-b°^y Fyf^i-7'Jwi/bxy f 



(p) ^yyyft^ft 

3, 4~ybFn-l-^f;l/-2-^yny s 3, 4 
-yhFn-l-^fyl/-3-^yny, 3, 4-^b 
Fn-l-^f;^y'jy-4-*yf^3, 4-y 
bFn-l -7W;Wynyft^ft; 3, 4-xb 
Fn»l-7x^-2-^yny, 3, 4-ybFn 
-1-7x^-3-^/0^ 3, 4-ybFn-l 
-7x^-4-^r7nyfc7)3 , 4-ybFn-l- 
7'J^/ny{^l 0 
(q) by $i?ytt&m 

l, 3-y^f;K*ttHnlf!; 5y>-2-:fr>\ 
1, 3-yXf;l/^tbFnb°'J^yy-2-^y s 
1 , 3-yb-;K^tb Fuby $isy-2-*y* 

1, 3 - y^ f ;K^rf b Fob 'J ^ y> - 4 - ^ y , 
1 -xfvl^-3-;*^;!^^b Hub°y 5^-4- 

^y, 3-x^p- i -^^;i^df^b Hntry ss^y 

-4-:t>\ 1, 3 - yXfiK^fb F O b° y ^ >>> 
-4-:*>\ 1, 3 - S^bx;U^^^fb Fnb° y $ ity 

-4-j-y, l. 3-i^f^^Mfb Kobry 

-5-*y s 1 -xf ^-3-^f;K^rf b FnbU 
1, 3~yXf;K^tbFub'y 
S> ? >'-5-:*>\ 1, 3-yb^K^tbFDb'J 

^ 5 -*ym<n l , 3-y'7;W (X«Trt^ 
—)V) ^Hfb FnfiJSyVy^i ; 1 -*f7P- 
3-7x-;KWt Fnb°y 5>->-2-^-y. 1 - 

^f/l/-3-7x x;^^Hfb Fnby^yy-4-^ 
>\ 3 -^f 1 - 7xx;K^f b Fnb'J S y> 
-4-:t>\ l -^f;H3-7x-;Km Fob 
y 5-^y^<7)l - 7;W-3-7'J-/K 

mFnb'J$y7yft^i; 1, 3-y7x-/K 
WFDb°ySyy-2-^y, 1, 3-y7x^ 
^tbFnbiJSyy-4-^y, 1, 3-y'7x^ 
/i^^-Fb Fuby $i?y-5-7tyW<7)l , 3-^T 
y -/I^^b F nb y $ >>V Wfrg* ; 1 , 3-^ 
f;^ttFnb o y$yy-2, 4-^y. l, 3 

-yxf /K^rtb Fnbli S y'y~ 2 , 4-^rt>\ 
1 -x^-3-^^-^^b FnbU^yy- 

2, 4-^^. 

HbySyy-2, 4-iS^y, 1, 3-S/b^^ 

tbKoeysyy-2, 4-s**y. l, 3-v^f* 

/KWFnbySyy-2, 5-S**>\ 1 -xf 
3 - J^f /l/-^f t FPb 'J 5 yy~ 2 , 5 -i> 
:t>\ 1, 3 - yxf ;K^f Fnb°y $ y y- 2 , 5 
-$*t>\ 1, 3 - y bx;^f b Fob 'J ^ y y- 

2 , 5 -i?*ym<n 1,3- yTVWfyp (XttT/Hrx 

IV) Fnb'J^yyytyt^ft ; 1 -*^)V 

-3-7x-;lA^ft Fnb'J syy-2, 4-^ 
>\ 3-^f/P-l-7xX;Km Fnb'J Syy 
-2, 4-S/^-y. l-^f^-3-7xX;Km 
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Koh°y$S»-2, 5-'j7f>¥£CDl (3)-T/Wf 

3 (1) -7U-;K*fh Knt U S 
<fb£*; 1, 3-y7x«;KWHn^JSyy- 
2, 4-S^t>\ 1. 3-y7x^/^fhKnh''J 

b Hot? y $Li/>i/jt>Vt&m ; 1 , 3 -S^Xfvl^v* 
tbh'neU5yy-2, 4, 5-hU:*>\ 1, 3- 
^xf^^^Hfh Hnb°U S^y-2, 4, 
>\ 1 -Xf /Km Knb°)J^yy- 

2, 4, 5-hV*y. 3-x^-l-^^;^^ 
hHoty 4, 5-by^>. 1, 3-^ 

b-;KmHne'J$y>-2, 4, 5-MJ:t 
>\ 1, 3-^fAA*fhFnt>J 5^y-2, 
4, 1, 3-yXf/KmKnt°iJ 

$S/>-2, 4, 6-hy:t>\ 1 -X^A— 3 -^f- 
;LA*tbFnt:!J 5yy-2 f 4, 6-bV*>. 3 
-Xf-A— 1 -^;lx\.^b Fub°y $y>-2, 
4, 6-hy^-y. 1, 3-yh-;K=3rfhKne'J 

4, 6~hy^>-^i, 3-i?T)V*)V 

(X\iT)V^)V) ^^b Hnb'y S^hU^Wt; 

l^f^-3-7x^K^ftKot°y Sy 
y-2, 4, 5-hy^-y. 3-^W-l-7x^ 
A,dfthKne>JSy>-2, 4, 1- 
^f;l/-3-7xX/K^tt Knb°U 2 , 

4, 6-by^-y. 3-^f/l/-l-7x-;K^tt 
Knb°y$^>-2, 4, (3) - 

T)V*)V-3 (1) -7y^KWFnt s fJ^y> 
hy*Wfr&9%; 1. 3-5/'7x^/lAmKne>J 
$y>-2, 4, 5-hy^V. 1, 3-y'7i-;lA 
WNWJSi/>-2, 4, 6-hU^f<501, 
3 - >?T 'J -/K^b Kob°y ^ i/V h y>j- y^ 
ft; 1, 3 - y^f ;K^f t Kntf U S y>fh 7* 
V. 1, 3-^xf;K^fh Hnb°y 5^fh9* 
y s 1 -xf;l/»3-^f;KmKoeu 
h^^-y. 1, 3-^b'n;K^b Fob°y Sy>f 

h^y^i , 3-^r/^/i^ (XteT;i^x;u) ^ 

3-7xX;KW Fob°y $y>f b7*yf^l 
(3) -r>l/*A'-3 (1) -TU^KWKnt 
U ^y>f h7^y-fk^ft ; 1, 3-y7x^;lAW 

mKoeysy>fh^ y-ffc^* <> 
( r ) ^ftyyyft^ft 

1, 3-^^-1, 2, 3, 4-fh7thW 

vyy-2-^y, 1, 3-^x^-1 , 2, 3, 4 
-ff7fcFnWJy-2-ty s l-x^-3 
"W-l, 2, 3, 4-fh7bHnWJy- 
3-x^/U- 1 -**jr)V- 1 , 2, 3, 4- 
f h7t^oW , yy-2-^y, l, 3-yh-;P 
-1, 2, 3, 4-fb7tFnWJy-2-* 



1, 3-^f-^-l, 2, 3, 4-f h7tFn 
WJy-4-^y, l, 3-^x^-i, 2, 
3, 4~f h7tKnWJy-4-^y, l-xf- 
)V-3-*i-)V-l, 2. 3, 4-fb7hFnW 
yy-4-*y % 3-xf-;U- 1 1 , 2, 

3, 4-f b7th'n^/'jy-4-^y s 1, 3- 
yb-/Hl, 2, 3, 4-f F^tFo^ty'Jy- 

4-*y^coi, 3-i/T)V*)V (XJiTVi^^) - 

1, 2, 3, 4-fb7bFnWyyyft^ft; 1 
-^f/P-3-7x-/I/-l, 2, 3, 4~fh7bK 

nWyy-2-^y, 3-^f/P-l-7x^- 

1, 2, 3, 4-fb7tHD^rty ,| Jy-2-*y, 

1- ^-3-7x^-1, 2, 3, 4-rb7t 

Fn^tv , yy-4-ty, 3-^w-i-7x-^ 

-1, 2, 3, 4-fh7bFnWyy-4~^y 
WcOl (3) - 771^^-3 (1 ) -7<J^-1, 

2, 3, 4-ff7tFowyyyMt; i, 3 
~y7x^™ 1 , 2, 3, 4-rh7bFnW'J 
y-2-#>\ 1, 3-y7x^-l, 2, 3, 4- 

rb7bHowyy-4-*yfi?)i ( 3-^ru 
-)V- 1 , 2, 3, 4-fb7bFnWyyy^ 
4t9 : 1, 3-^f;l/-l, 2, 3, 4~rh7bKu 
W' , Jy~2, 4—5**;/. 1, 3-^Xf^-l, 
2, 3, 4«fN?tKnWJy-2, 4-$y* 
>\ 1 -xf;l/-3-^f;U- 1 , 2, 3, 4-^h^ 
bFnW'jy-2, 4-$**>\ 3-xf^-l- 

2, 3, 4-f h7bFnWJy- 
2, 4-s**>\ 1, 3-^e^-l, 2, 3, 4- 
fh?tPnWJy-2, 4-^y^cOl, 3- 
y7Wf;KXI47;^-;P) - l , 2, 3, 4-^h 
7bFDWyy-2, 4-^Wt:^; l-** 
;V-3-7x-^-l, 2, 3, 4-f h7tHn^rt 

yyy-2, A-v^y^ 3-^f^-i-7x«;i/- 

1, 2, 3, 4-fh7t Hn^f^/yy-2, 4-x 
*>W<01 (3) -T;Mr/I/-3 (1) -7'J^- 

1, 2, 3, 4-f b7bFn^ty ,, Jy-2, 4-S^ 
*Wfr£$J; 1, 3-y7x^-l, 2, 3, 4-f 
h7fcHn^tyyy-2, 4-i**y^01, 3-5/ 

ry-^-i, 2, 3, 4-fb7bFowyy- 

2, 4-y*y^ 0 

( s ) **^y>ft^ft 

2- ^f;P-2H-3, 4, 5, 6-fh7bHn- 
1, 2-**^> f V-3-*y. 2~Xf^-2H- 

3, 4, 5, 6-f h7tHn-l, 2-*^M?-^>- 

3- ^y. 2-b^-2H~3, 4, 5, 6-T"h^ 
tHn-1, 2-**Wy-3-*y* 2-**)V- 
2H-3, 4, 5, 6-fh7bFn-l, 2-**1f 
^>-4-*y. 2-Xf;I/-2H-3, 4, 5, 6- 
fb7bHn-l, 2-^^Jy-A-^y^ 2-b* 
-/I/-2H-3, 4, 5, 6-f b7bFn-l, 2- 
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ttVSSy-4-*y. 2-^f;I/-2H-3, 4, 

>\ 2-xf;l/-2H-3, 4, 5, 6 ~f h7t Fo 
-1, 2-^-^S/>-5-^y. 2-h'^-2H- 
3, 4, 5, 6-fh7tKn-l, 2-***riSy- 

2- ^f;P-2H-3, 4, 5, 6-f h7 
tb'n-1, 2-^-^y>-6-^-y, 2-xf-/u- 
2H-3. 4, 5, 6-fh7hKo-l, 2-**^ 
Sy>-6-;t>\ 2-h*n;|/-2H-3 , 4, 5, 6- 
f^7tFo-l, 2-^"^> ? y-6-^-y s 3-* 
f/P-2H-3, 4, 5, 6-f h7tKn-l, 3- 
*#tyy-2-^, 3-xf;l/-2H~3, 4, 

5, 6-fb7tFD-l, 3-^fy>-2-t 
>\ 3-b ,, n;l/-2H~3 ) 4, 5, 6-fh7tKn 
-1, 3-tty-i?>-2-*>, 3-^f^~2H- 
3, 4, 5, 6-fh7hKn-l, 3-^^^V- 

3- Xf;[/-2H~3, 4, 5, 6-f b7 
tFn-1, 3-^^-iyy-A~iry. 3-\i—)V- 
2H-3, 4, 5, 6-fb7bKn-l, 3-**^ 
W-l-ity, 3-^f^-2H-3, 4, 5, 6- 
rh7tFn-l, 3-^^i»-5-^>. 3-x 
f;l/-2H-3, 4, 5, 6-fb7bKn-l, 3- 
;t3^^>-5-;t>\ 3-b^~2H-3 ( 4, 

5, 6-f h7b Kn- 1 , 3-*^^y-5-5i- 
>\ 3-^f/l/-2H-3, 4, 5, 6-fh7tFn 
-1, 3~^^^>-6-^V. 3-xf/i,-2H- 
3, 4, 5, 6-fb7bFD-l, 3-^"^>>>~ 
6-:t>\ 3-bx;l/-2H-3, 4, 5, 6-f>7 

tFn-i, 3~^^-Jy~b-^y^ 
2H-3, 4, 5, 6-f h?tKP- 1 , 4-:*^ 
-Jy-2-^y^ 4-Xf;|/-2H"3, 4, 5, 6~ 
fb7b Kn- 1 , 4-:t^i^-2-:t>\ 4-b* 
x;l/-2H-3, 4, 5, 6-fh7bKo-l, A~ 
^^r-Jy-2-^y^ 4-^f/P~2H-3, 4, 
5, 6-f h7bKn-l, A-^^-Jy-3-^ 
y. 4-xf;^2H-3, 4, 5, 6-ff7bKn 
-1. 4~^^5/>-3-^y. 4-b^-2H- 

3, 4, 5, 6-fb7bFn-l, 4-^^- 
3-*y*0N-7;W*WVyfl:^* ; 2-t7 

2H-3. 4, 5, 6-fh7bHP- 1 , 2 
-^^> > >-3-^>'. 2-7xX^-2H-3, 

4, 5, 6-fh7bKo- 1 , 2 -*^rif>>>-4 - 

2-7xX/^-2H-3, 4, 5, 6-T"F^b 
Fu-1, 2-^^ i Jy-5~^y, 2-7xX/l^- 
2H-3, 4, 5, 6~fb7bKD-l, 2-^3^ 
^>-6-^>- s 3-7xX;l/-2H-3, 4, 5, 6 

-fb7b Fu- i , 3-^^isy-2-*y, 3- 

7xX/I/-2H~3 f 4, 5, 6~f f7b Fu- 1 , 
3 - Jt^isy- A-^y ^ 3-7xx;l/-2H-3, 
4, 5, 6-fb7bKo-l, 3 -^^iSy- 5 - 



?$y, 3-7xX/l/-2H-3, 4, 5, 6 -^h^b 
Fn-l, 3-^-^i>>~6-^y. 4-7x^;l/- 
2H-3, 4, 5, 6-f h7bHn-l, 
x>-2-:t:>\ 4-7xX^-2H-3, 4,5,6 
-fb7b Fo- 1 , 4 -^"^>>>- 3 -JtymcON 

( t ) \yv^ty>ft^ft 
4-*?7U-2, 3-ybKo-4H-l, 4 
^•^i»-2-^y. 4-xf-/P-2, 3-ybFo 

-4H-i, 4-^yy"^ty>-2-^y, 4-b 
3-ytKn-4H-l, 4-^yy';t^ 
Vy-2-ity^ A-*^t)V-2, 3-ybFn~4H 
-l, 4-^yy^fy>-3-^-y N 4-xfvP- 

2, 3-ybFn-4H-l, 4 -^yy*dftS/>- 

3- :*>\ 4-b~/^-2, 3-ybKo-4H-l, 

4 - o-y^^^v- 3 -:*>^)4 -t;^;u (X 

\iT}\>*r—)V) -1, 4-W*Wyft^*; 4 
-7xX^~2 ( 3-ybFD-4H-l, 4 -OV 
:*^>>>-2-:t>\ 4-7xX^-2, 3-5/fcF 
o-4H-i, A-Kyy#^i/y~3-#y^cr)4 
-TV—fr- 1 , 4-^ymt^Wt^o 

[0026] ^ti^^mm^^mco^Tii. 1 - 

^f;l"-2-eoU Hy, 1 -b'^-2-to'J F 
>\ 3-^f;i/-2-tWJKy, 3-t-A— 2 

-^ify'UFy. i, 3-^^p-2->f s*vu 

yVy, 1, 3-yb , x;l,-2-> f^Y'JyVy, 
1, 3-y^f;KmKnb°'J$yy-2-*y, 
1, 3-yb^;lA*ffcHnt>J $y'y-2-*y, 
3-^f;l-2H-3, 4, 5, 6-f h7b Fn- 

i, 3-x**rity-2-^ym$3-\L~jv-2H- 

3, 4, 5, 6-fb7b Fu- 1 , 3-^^>>>~ 
2 Uv, 

[0027] HKsS ( I ) t«§*i£*tt*^f nawfc 

Tfc ^Wc^*o#tt«#. a»o. 1-10 
11%, ffiKiiO. 5— 5**%k**J:3fc:JBv* 
totih. —ft* ( I ) TSSiii-fraX^naift;^* 

[0 0 28] Sfe«f5**«fctt. «*c^MRL ffl* 

F\ b'r.^x^uy^-^-F^o^ffift^bKSR* 
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Wfflv^^S. &K£j&5Pn±. ^KvflS'WcO. 1~~ 
1 omm.%. XK!ntL<l,±0. l~~8Sfi%-ir*£-£ 

h z t izx *) , *^^i$i»»tt, im ?;i4ftt# s & 

[00 29] S!3tm[»iBfiJfc LTfi. ^¥8 - 2 0 3 
560-5§\ R7-30261 4^- x |i]9-50822 
^\ 1518-27 3 70 0^. H9-1 744 7-f-#^fg 
^tClE«§iXi»0'-i:>ff^#:. ^^9 - 1 0 6 8 3 
5^§\ 119 -1 7 1 8 4 0-§\ ISI10-321258 

(SI7-30261 4-v. |B]1 1-1 6251 2^ 
WfF2 9 3 9 4 6 9^-§\ SHF296389 8-^#£# 
^{Cfe^£ilT^& h'7 xX^&tT^f^ft:. &M¥ 
9-4 536 9-^-. 1110-32125 8^#^f«^fc 
te»5StlTV^b°u-;H&£#:. #ffi^F7-3 20 7 7 

8^. |l]7-3 0 2 6 1 4^^mmi>zEm^tix^i 

T-U >'l^#:*c055 : #«-ft;-&ll^#S : 2 9 8 3 2 0 5 

ooi-i5i5 s^m^ztm^fix^h i. ? 
[0030] ^mza^xit, issw^tt. -r-r ? 

izmM&tt-t&it&mxh*). a 



[00 3 1] 
Hfc3] 



Y 



(II) 



[0 0 3 2] (st+R 1 . R 2 «\ -etL-eWEteLT. 7k 

SM^Xii^SiiSc i -4 tfor^df ) 
-m. (ID tCfeWC, R 1 „ RHt. ZKZKmiLL 
X » 7fc*fr^Xtt#«iSC 1 - 4 c7)T/l^r/t^£f5tt . R 

i , R 2 ^*»i~4cor/^;p«t$)^^. torn 

i-rabVkS. sec-7f;«, t 




x^/WS#iT;£U\ 

[003 3] %LX. (II) TfcSfc. 

.X^bx^io^— K xf- 
;Wbx^y#-**-K 4, 5-^f-;Pfxi/>^ 
4, 5 - y'xf ;H 

4, 5-y^fM'xl/y*-*'$-h#fftL<, £ 
x > yjfr - Y &mz1tt& Lv\ ^tLfe<±2«m± 

[0034] t'x^xfky^-W- MlteWtt. x 
^ y h CO 3 mRT/ZXte 4 fitt £ £ 

x'fot* &#wtc«\ tk-«^ din testis b 

[003 5] 
[ft4] 



(III) 



[0036] (jWR 3 . RtRXfRm, Ztl^til&iL 

lt , iHmw^ximmm 1-4 cot/m? >vm*m. l , 
-)vm:m-« ) 

(III) (CiSHT. R 3 , R 4 ai/R 6 {±. ^-ix^ 
U R 6 , R-'&^R^i, ^ft-m3foiLT. tR^H^ 

xa^ic 1 -4 cr>T)v^)vm± tzimmm 2-7 ©7 

;l/irx;^Sr^-T. R 3 , R 4 . R 6 . R 6 . R 7 a^R 8 3& s 

mmm 1 ~4^r;^/^-c-s>s^. l 

^-f-^S. xf;H, n-robVl^. i -To 
bVI^S. n-7'^-;US. sec-/f;H, tert- 

y°i-}i>mtfmfbti&. ztit>cr><$, ^i-ivm^ x^ 

[0 03 7] tfz. R 6 . RmT/R s tf8mm.2^7C0 

T>v5-~)vmxfohi§i^, ^(omwmbLxii, ^->v 

x;l^ N 1 -^■f-;l^7°o^.^^S N 2-7tfyl/7"n^x 
^-LT-(7)J;3^-^ (in) x*3k%tiZ>V- 

ju^i-uyx-m— hit^^mwmt lx\±, 4 - 

fX/kx^ y^-*^- h s 4 4 - b*x;U 

xfi/y^-*'*- 4-xf;i,-4-t*x^xfi^ 
y^?-^— b . 4 - n -TobVP- 4 - tX;l,xfl/ 
>-*-*'^-h. 5-^<^-4-bX;pxf-l/y^- 
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4 , 5 -^'b'X^Xf-^ h2S£f{f I, d fc 

[0038] 4 - t'^;Ufl/y*-^- h % 

4-^^-4-b-^X^-l^^-^-h. 4, 5 
- y h'^xf 1/ h L<, 4-bx 

^ (ID c73^fttUT2gm±. XJiH&:£ (III) 
cO-fL-^fei: LT 2Sm±. (II ) cDfc-&mt 

-®& din * **vm i m~3~?in±m& l 

[0039] #S6(9!fc*$ we s ^NcJffiBE+iO-jRiije ( I 
I ) Tm%tl&i:~)s>l}-X*- FOM'/Xti 
HR* (HI) T*$^-S»b*^xf-P^-^-h 

«SSiCS^'V%T»t L < f± 0 . 01—5 
[0040] *%BJtfc^T5±, flBBftffWtt. 1M ? 

>H*tttf>»ifc u -^m^tt^s SWT's # 

- /PbX 1/ y # - h fc-£*»tfBHteWW>» 6 * £ 

■wm<?>3{ifflxs/xii4mz mm) 7i~;n?*t 

i-flteWTfc*. TffiHR* (IV) 

[004 1] 
[-ft 5] 




(IV) 



[0042] (jWs PhMir;^;i^^*LTv>r 
4 <r>T)v*)vmx\rr)v*)vmtt lt wc t, «t ? x 

— JRA (IV) fcfcwc, Phi(±T;^;l^Sr#LTV> 
[0043] f LT> r;^;l^^#LTV>Ti>J:v^7 



7x-;H, xf;l/7xx;H > 7dK;^7x-;H, 
7'f;l'7x-;H, A.df^7x-;l^. y^f^7x 

-n-mmmmmm & — 1 4 cor /u^ji-mz * lt 

UTtJ;^7xX/H5-it, ZZX'^mmi^L4 
□ ttl*. i-Tob/l^ n-7"^/PS, 
[0 044] ifc s T^;U*Sr*L-CV»Tt«tV->7x 

-jumiz^riz. Ph»i:B«Ncjais*L6. 

t, ,I<0j:d^7xx;i^xf-U-^-^-Mt^*« 
ft*0lk LTte. 7xx;Hf l/y*-^-* 

-K 4, 5-y'7x-^xfl/y*-«-h, 5- 
^f-yU-4 - 7 x x^xf 1/ y * f , 5-x^- 
IV- A- 7xXiHfl/y^-»- f-Wfffi5.il 

[004 5] 7xX;|,h"xi/^-»-hftAftlt 
fx 1/ }- #fg<0 3 {ZLRV/XiZ 4 fit ( B 

EHB&i (V) ire*$iH,7xX^h'xt/y*-^ 

[0046] 

[-fb6] 




(V) 



[0047] Ph*tt7VWf4'»&tfl/OvC 
*>J:v^7x^P«Sr*L. R 10 J±7j<*fW\ **R1~ 

4 cor^;i*XJir;^;i^*Sr * wc i> <k v > 7 x 

HRsS (V) Cfe^T, Ph 2 «T;t^f/l^2:#LT^ 

fcf^f-;!^ xf;H, 7nt;H, 'v*^ 

[0048] fit, r;^ d f;^S$r^■LTv^T^>J;v^7 

7x-;H, IW7X-/H, 7°nbVU7x— 
7"f-;W7xx:;US. ^y^7x- y7f;l-7x 
-;US^^*St6~l 4c7)T^ d f7^J*LTV'.T 
^ ) iV^7x X/l^36^(f 4,^4 . 4 Ri • «7K*il^ , 

*Slc 1 4 v > L 4 <D7*;Mf /i^Xfir;^^*** lt 
v^iJ;n7xx;HMt„ iiTK*»l*v^4 
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s e c -T^A-g, t e r t -T^rt^SrSH-. 
[0 04 9] T^A-SS-^LTVvckiV^x 

T«\ #RfcT. 7i-/l't~l/y*-^-h > 4, 5 
-y'7i -yUb- K 5 -X 4 - 
7x-/Wb-^>-#-#'*-K 5-xf;p-4-7i 
x/vbxi/ >-;>?-;}<*- h^^W^^x-g) <, 

[00 50] i^mmza^xM., -wc& ( iv) *xfr&w 
t Lx-mma±. xii-astx ( v> co^mt lx~ 
«a±. Xtt-«* (iv) c7)^^fc-^ (V) eofc 

^^^■^tLiao^ijI^-LTffl^T^^V^ * 
— flfeS (IV) TflStlS^xX^Xf-^ytf-tf* 
- Mt£*&tf— ( V ) T-^§iXl> 7i-/>h'-V 

^xhmzm^ti-r. mmmmmzm^xwi i< 

(30. 0 l~5Sfi%TJ>S. 

[00 5 1] *^fc*3^-CK*7j<!fej^#«-$-yrl>^ 

i * ww-t %> -iba^xh *^bb 

gg N *Eyjc?W vlL Mikish^-zyM. fek^'Vi^a 
^y : J^)^yWMMm. y^n^y^yf b?*^ 

*>^~*7t<%, A-i/fw^t-ty- 1 , 2-^77/P 
*>K*S7Kfe. 3, 4, 5, 6-fb5tFD7?/H 

iiTklk 5-y;i/*;M'->-2, s-^/i^v^stK 
m. y *-)i-3;\7Mm*.m. i-y ^-wjvvjvw. 

mfcyftum. *7j<b°0^ I) >y hSS^coit^* 
^4~3 0gJg<7), 4>-?-i4~2 0eJg<7}I^#fe£^ 
tfS .Hi: «f"Cfcjff*U*9W:. **7j<n7\? 

Kt&wwi 2 mxtm&Lxm^x t±v>. 

[00 52] ^HBtfcv^T , ^N€^4»«iOiafefctt<?5 

4L<tio. 0 i~5aa%Tft-s>. ^Hjtcfcv^T 

{±. JM&gfcPJje (ID sCT-^S^xl.b-py^-^ 
*- h -f^!fi»S.t/±fe (III) 3$T«3 ixi b*x/Vx* 

£#^TU SSfcJifE (IV) ^T'^SixS^xXvUxf-l- 
ytf-tf^-ML^atfiifE (V) #tlE3ftS7x 

tL< {±±IB ( II ) b'xi^ 

-h-(b-&«av±iB (in) ax&ztii t'^xfi/ 

^77 - t> 3: & »*» £ Mils 4 fc-^ft * 



[0053]^ biz&mmz&^xte. im&wmn 

*mx°$> h m^m^imw^^nh & v . 
7 -v *bfp tun tfc «> coxh k> . mmmts &®ts * 

SW^fc^l^. W»Hx. W^p°p1x. 

mmmumzmfezti-f, mta. n-y^uni- 

;k* > U jT yx ^ y — ;p % j^—y iv^ n 7;b 

ymx.*7-JV%twmft3ti&. Z.tit>co4>X\ ^-y>v 
*<aT)V*)VXV ttis^vyx.? y—jvm/^-y 
)\,JsuT)V*)V*)iVi£yW?-z.y-Mfiyi'& tv\ 

[0054] W+WN -y^^WSttffl 

*«Snrt-*«^. iKKfck-S#\ TIB-^iC (V 

I) : 

[0055] 

RI^Cff^^R' (VI) 

[0056] (^+, r' wmm^-xn*^-)^ X 

«#-f3i->tt<7)H, C, O. N, PS.VS7i^JS«iil> 
1 8W±<7)tE**> * ■?» 2 0 0 2 llc7)jStt 
Rf }i7\--:7/P:tnT;Mr/l'S* m{±^-df^x^-L- 

# 3 U i'X-f - U yx-f/K* T , 

m*« 2 ~ 1 0 Xh K), trr> R f <7>B8m# 2-10 T$> 
4 it** J: "JffiU^. 

[0057] CI dT\ 7\"-7;^DT;^;kSSrWTS 
^iJt^yXfl/yx-f/Ml m#'2*}WX(±l OS: 

^•r••v vc %> x < , r t mmmtf 2 *«xi± 1 0 zmx. 

^-uyx.-"rJl>cr>mnmzttLX , iiSl 0fi*%OT 

[0058] MIB— (VI ) TmZtlt. #V**~> 
xfi/yx-f/U^<-7/^D7;i'#/HRfli T 
;^/l^c7)7K*JS^*^r 7 -y aRM^Ptc JB» § ixfz i> <r> 
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a fc-ri) >ttf>. r f <r>mm.ifi2'^i o r$>^ t^ffl 

[00 59] ffirfE— JEsS (VI ) T^SixS. ^D^-Jf >- 

m#*2~l 0T''&§iO#'fflV^*U #£L< 
«2-8. J:9#lilL<}2:2~~6T$>l>. H-TEH^ 
(VI) X^^tlh. #V**isX.1-U>x.-'rMzt3tt 

W-bfrX'te^fiitb^ l> WIS- 1 U\, £ 

fc, ^%c7)^tt<r)®*^ . ^ g 

r$h\ ^ey t Hn^f>-T^i/y. x— tvk f-^fx 
/k nnm^r-ji-mmf ^h.. *xi>T>u*i>>, n 

*^§-£\ -e«K*iSc«l~8^#it<, iOML 
<i±l~6T*D. L<i±l-4t'l>S. N- 

^&T/i^/i^^Si«i. l~6£« t<, 

[0060] mi&wim^M *><&y •ymm^-mm 

TO. 00 l-2MM:%X-$>&Ztm?tL<. 

tt<izo. ooi—i. om&xx-h^. mz^ mm 
tttsjh, mzi&t uvof±o. ooi-o. 2s*%co 

LT«ffl U#& kcDT&ftif^cKBJgfi 

( 1 ) : Li PF 6s LiAsF 6 , Li 

BF 4l L i T a F 6 , Li A 1 F 4> LiAlF 6 , Li 

S i F 6 ^co*d7 -v-itmrn. L i c i o^nw^-y 

(2) *ttUf-^Afg: LiCF 3 S0 3 f«|ilXyl/* 
^ftSL L i N (CF 3 S0 2 ) 2 . L i N (C 2 F 6 S 
0 2 ) 2 , LiN (CF 3 S0 2 ) (C,F 9 S0 2 )f<7)A- 
-7/^n7^;l'X^y^ 5 KfflL LiC (CF 
3 S0 2 ) 3 f «A-7;l-^nT;l' :3 f/l-x;l'*yl^f F 
LiPF 3 (CF 3 ) 3l L i P F 3 ( C 2 F 5 ) 3 . L 
i BF 2 (CF 3 ) 2. L i BF 2 (C 2 F 5 ) 2 , L i BF 3 

( c f 3 ) wnmm? -Hmu^-m^y >ymm^z^ 



-yiv^uTtv^ivrnx-wMLtzmL. LiB (CF 3 C 

00) 4n LiB (OCOCF 2 COO) 2 , LiB (O 
COC 2 F 4 COO) im^J^^hy^X (JS-y 
>V*Uli)Vi$*ri'\s— F) #V— FJ&. 

[0061] ztih(7)mmz2mm&.±m-£Lxm^x 
&mmw£co&mfrt>Mx. Li pf 6< libf,, l 

iN(CF 3 SO i ) ! , Li N (C 2 F 5 S0 2 ) 2 , Li 
N ( C F 3 S 0 2 ) ( C 4 F 9 S 0 2 K L i P F 3 ( C 
F 3 ) 3 . L i PF 3 (C 2 F 5 ) 3> Li BF 2 (C 2 F B ) 2 
ML i B (OCOCF 2 COO) 2 *U'9»*L<. L 
i PF 6 MLi BF 4 *^^fc»^ LV\ 
[0062] #S&HJ!fci3</VCJi. L i P F 5 &t/L i B 

f 4 ii *ti*ti% m&Tmm-t &z.ti> mzxh & #\ 

ZCOffimcVM-S, 'JfWfiCSftSLiBF^ 
fftett. 6 5 mS.%£l±X'fc &Zt tmt L\\ L i B 
F 4 «oM£**c:fx < J: 0 fc/hs v^0fao«a«pttH5±** 
L i B F 4 wSiJ-£-fcL 70S* 

L i B F 4 c3D±R5ffl(i 9 9 Mt%gflrCib*tf * «fc < . 9 

7*fi%OT. »fc9 5nm%aTx°b&e>tfM£L 
[0063] -ummmnL i p f 6 <o«^<4, i a* 
m%mittj:h£o izm^z^mt lw ttz, li 

P F 6 cr>±$mmi 3 5*g%SST'$> 0 , 3 011%, 

2 5mm%&Tb J: a tcfflv^^j: L 
V\ 'Jf>>AI{:A*|,L i P Fj«B^<T 

=&■ < t i>mme>&m$mm±jm btvb < % h z. t w$> 

[ 0 0 6 4 ] ttz. r-7"fD7; 0mS.%&, 
t-StslfrmmZMiR Lfrmrdzli, L i B F 4 ^>Jf- 

fc, L i PFjSt^L i BF 4 mhcoy^-^AigC0o^. 
HKsSL i MF n T-fl$*lSas«Syf-^-Mg(i. 
4»TOM F »- g|5^-^SD7j<*«W^*^^W»l?-(t:ttS 

*»*jD**JWW<o«IP«+fc:tJft 10 0 0 

[0065] *»^<0WWK«t»<0**<0U f">A*«0« 

i#««swi«T l . t fzm&xcommtim 

[ 0 0 6 6 ] act. *fCTO^*«BSfciac«fS^-3 
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L**tm*4tr &<W!fF4 U*. znMfomtLx 
AstHIS. ^«J5MB*<OilSR«tm. ASHWblWm. 

[0067] z.Kb<nmmviki&®&eL±h xmmft 
x-xtsbtim^m ( o o 2W) cod« (mmmm) t>m 

0. 335 — 0. 34nm, #?4L<i40. 335 
-0. 33 7nm?*4iO*«ffiU^ dil^MiSW 
fifi. 1 «S%liTF. i 0 #4 L < U 0 . 

5Jt*%JrF. «i#4L<«0. lfiS%mTT\ 
o^Rifefc:± £ Xf»I|$fT^ftfc*MIHFlM X ( L c ) 
* ! 3 0n mJSLhVfc 6 £ i: U*. WOBftTlM 
X(Lc)(i 5 0nmi2i±c^7#U>)»4L<. 10 
0 nmJSLhTfe* itf)#;S:i>#4 U\ 
[0 0 68] ttz. mKfiffle0X5ST>ffl&* 1^— if— 
HWf • fftSLScKJ: i/7yft, jiifS. 1-100^ 
m. £?4L<«3- 50x*m s J; L<(45- 4 0 
um, I{:MKl±7-3 0jumT*4. 
BET&fcb3M«. ilfif. 0. 5-25. OmVg 
T*>9. #?4L<{40. 7-20. OmVg, J: 0» 
4L<I41. 0-15. OmVg, 5S(C#4L<*± 
1. 5 — 10. Om*/gT»S. 4^. T;U3"W^- 

5 8 0 — 1 620 cm-iiO$Effl«b°-^P A ( t°-?3£ 
JKI A ) 25.1^1 3 5 0— 1 3 70cm' 1 <7)|gllcOb°-^ 

p b (tr-?*Ki,) *>»*JtR=iB/i o 

— 0. 5. 1 580— 1 62 0c m-i^»gHWb°-^^ 
¥«B**a?lt2 6 c m-iOT. » 4 t< {42 5 c m-i£l 

[0 0 6 9] 4 ^ ^ 4. commwwmiz vi-^Azm®, 
h. **«»^^y^^ASr®«es.vmaj^ : Orft 

ffltik LTJi:. Ag> Zn, Al, Ga, In. Si. 
Ge. Sn. Pb. P. Sb. B i . Cu. N i . S 
r. B a.m<?>&mb L i cry0r&. 4fci±£;fi£>&JK<9K 

^**o^inwfc**m, tw: y 

tl&tf. »4L<fi. Snl«, Si^tt. A IK 
ft*. Sn, Si. Altf)'Jf>>A^. *i!Jf>>A 

[0070] z\iib<7>nmi®it2im];±kzm&Lx 
m^xi>£\,\ zti^conmmm^m^xn.m^mm-t 

izmtxtimm. tmt&L mm®, mmwfzmtxx? 
y-tttu $mtfcogmizMJ5V. tmt&ztizz. 



[007 1 ] «SfcZ)«3Sfc*S3|Ri|*fflV^4*-&fc{i. « 

9Mikmzmm-tmm*?mMM. wmmmmizm^z 
mcowttztt Lx&%.%mnx'$>Mf. mizmmzti* 

[0072] mMcommzmm^m^^ui, m 
mnmwiztt Lx&fc%w&X'#>Mf. mzmzizti* 

[0073] «flso»jetaw*f *fflv^*-&ttt, « 
f£^««^« vx&'g&Mmx'hMi. mzm&zti* 

[0074] *»BJcor»:*«Sr*fi!c-r-?.jE«icO««i: 
LT{i#(c$iJ|5g$ii^vW. y^^A^y^MS-ffc^i. 

y i~vj±mm£mm-&Mimmm%t<n 

Li»Co0 2 . Li x Mn0 2 . Li,Mn 2 0 4 . Li,V 
2 0 5 . Li x Ti S 2 W<J;0#4 t<. Li x Co0 2 . 
Li I Ni0 2 f*«iK:#iU>. ^rfc. xiiO<x^l 

[0075] *HB|tIESg»fh UTJf* L<*ffl$ 

LiCo x 0 2> LiNi0 2 Sr*-T£ i> <7>W—®mX*b 

*fc:J:oT«i$iiTV^TfcJ:v^ C o XJi N i <7)-gp 
^^S-C#l>7n*t LTii. B. Al. Mg. Fe. S 
n. Cr. Cu. Ti. Zn. Co. M ti^CD&MtcM 

ire**. #fc«Aiav/x«M«*»#4u^ * 

Sibtt^* LT i < . 4 fcBBRM^ftf)-***? -v *^ 
[0076] *»Bjrctt. jEffivS%®t LTXb-^;m 

jtsr*-r-s. y^'7A-7>'^>a-^stt^fflv%sc:fci> 
§ . x b-^flutsr^rri, y f->A^^^>a^ 
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'jfwv ytfymizm-imizmm l . <a\ *x\ 

%&ZbWX'*h. Z<?>£o%:. Mn*Mh*W&t& 
mLitmb LTii. L i , B ,Na, Mg, Al, C 
a. Zn, Ga. Ge|»ff>«. *R«0tc*TV 

y-^y^r-i h&WS&t&Zb h*IWtCh&. Mn-?4 h 
cOSMTcmtLXli. Li. Mg. A 1 „ Ga*ijfiL 
<. #tA 1 , Mg**0*Lv\ *M7C*tf)SM:ia, 
M n 2 ^PO't'tfO 0 . 0 5t/l/£l±, &*L<ii0. 0 
6 J3Lb . 55 Off 4 L < Ji 0 . 0 8 * )V&±TS> h . 
[0077]M L^U^AW^ytt-^BMfciHDtt. 
-WLi [Mn (H | A l y L i z ] 0 4 (x. yRX/z 
IZZiX^ixOPXkermX'h*) . x = y + zt*J. fcrtf 
t> yi:z{i^(C0ftt^Vv ) T-^^fi 

s. zzx\ y(±. aso. sot. ^L<ao. 2 

5 JaT"C* MtKKiiO. 1 JSUb-c* & . a 
sfc, ztt. a*0. 1OT. ffiKiiO. 08mTT' 
ftO. ifciMtO. 0 2fiUhT**. y^z*»/jN3V^ 

[0 0 78] iEtcfcwc. 'JfW?^^ 
*ST<0— §5#'7 vS^^O^JM^T'B^iX-O'i 

9 y -ikLfzi>cr>$:Mmmztm L&m-tz z t 

[0079] jEWcffllr^JsgJiffii: LTfi. Witf . jK 

•ySUbKU 7-/fl:b^!JfV, EPDM Ccf-W-r 
Dtf^V-^'X^HjEfta-^ft:) , SBR (X^-L-y- 
/^y'xyiA) s NBR (T7VX3—hV/l'-y?i? 
x.yd~A) . 7<y*^'A s rf?yii®b*^/K sKU-Xf-rt' 

[0080] Stt»«4>?)fe*M<DSiJ-£«2. TKtfbWl 
SO. lS*%m±. 0*U<ttl*»%JSUi. <fc 00 
* t < tt 5 Sfi% J^Lh-C'J) 0 , JJBtttfil* 8 0ii% 
5?ifcL<{i6 0Sfi%OT. iOffilXfcUO 
Hfc»*L<iilOS*%Ja"PCft*. 

^NjWttfcTW* Z b lz%& . 

[0081] ms&mn. miM9&*i&>&*:#>mm 

com&cvmi^. T^uyy? vtmcox-tfyy 



wsn^ii -mmtm.no. o is«%jiLt. l< 

•5 . ±rm6*qi« 5 o , # a l < tt 3 o mm 

%&r. mzm&i,<i±i 5*»%ja"rc**. ran 

<OW^**/Jn S v > t afWttaqF-HJ-fcfc S <! k *<* o s £ 
[00821 X7 y—ftf LTtt. aS«i£* 

[0083] MmcDMmmza^ xfy 
ommfciz^ r/u5->7A. xtvi/xi, ^•y^ 
~2oo// mearc* * . , se* • ttmc J: ^ t# 

5-71-Xffcj: «3E«WW*<OA«»a 
[0 084] iEfiikftflikcoiafctis jiS-feytl^-^^ 

-^7-fef-F, xhD-bypo-A, ^yxy^y, 
yr^Un^hU/K *°y7-yftb"-Ur>. OTfh 

*°y t r/f^^'j ^ y^s^cfc t 

-7 4)v?-, mziiif? xwm b mft=?-wm<n®.i$T-n 
*7 4 iv?-*m^h z b i>x-*h. -t^u-rco-itf? 
m&vw*4kmt%.mi&m:m :: ?x°h & . z coma* h 

umco-^x'hi>u^mmm.<n^^')^\yym 

X'fo&ZbfiW&L^. 

[0085] ;Kyx^vi!H:/N°l/-?<0ilr£\ mi&& 
Wmmn&fr t> )Bi**T*fr y xf 1/ Z b ifi 
»*U<. *WF*<OTIfi«tt. MS 5 07T. JffsfcL 
<{i:1007J. Ifc«L<ai 5073T2>I». 
<0±R«tt. M«5 0 07f. L<«4 0 07J. MtC 

#aL<tt3oo7fc*s. ^pfi^tt-r-st. a 

[ o o 8 6 ] b i>nm. jEmRVifrmmmmfr 
hffii&i$tih*mm-<kwm*mm^h^mizr>\,\x 
(±. #^i?B^§ix-r. as^ffi $ fix ^■i.^ftco**^ 
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y^mztfc^vyy-^^r^ bWMRxf-t^ 
rrnvrnm wmx-& h . 

[0087] 

HISS , i*ife<OSB*09tcJ:-3TI»teS*L*t.<OTtt* 
v^. ££L IS*M*TOJll*4M»*JS!|iiO3aiJiJaT«0 

V>T, *9A{iGLHf-fx>-x%t»TC-5HT. df-v 

[0088] mmi 

tfiffi.(0r-7'<f-uj?b> (JSTs GBLfc^d) Sr. 

5 0 S^MSifC i 9 fit^lf LfcHWRG B L 

i b f 4 ) £ i ^/w/y > y h jucomitx-mm l x mmm 

(KIT, crt&m&ZMfeltzb 
^h. 0. 8mmol/kgtM„ i^*l¥v«Srffl 

t\ mmcoif'mzxa^ ym^^fmt. 3*m?h> 
[0 089] mtmi 

eUtfifSSGBLfc, mskT)Vdr>Wmf*TX\ L i B 
F 4 £ 1 ^/U -y WI/<D*}£TSJ*LT1 



SMUttC^ 0. 4mmo 1 /k sXh-otz. ZCD 

WM&zm^xmmmi tmmzLxwmztt-otz. 

&$kZm 1 fcijstf-. 
[0090]»3 

tfJJKO G B L * , Jltft^it 5 0 J£<DM®*Bc X 0 flfftiK 
SUSlGBLt, fg«T^3->»H^TT\ LiP 
F 6 £ 1 t;P/U -v h/UOfiJ^Ti«l?LT«S?M£Il»! 
U ^n?h^77-f-tT, GHBA<?>£:frfi£ 
aiJgl-fc 0. 7mmol/kgT'ib->fc. .TO 

wsssffl^Tiuiffli 1 1 mmiz Lxmrnztt-ofc. 
m^m. i izm-t. 
[0091] mmm4 

rfjJKO G B L * . Jl»gtR 5 0 J: 0 MfflgfE 

tfWteTiSJKU tir^d-yti^TT. L i BF 4 

£ i *;i//y -y bii-copfex*mm ltwws fciwRU 

*"X?D7h/77^-Ct, GHBAc^tfi^&IJJg 
Utfc£<?>. 0. 4mmo l/kgTinfc. <IC01;W 
**fflv^ritatffl|lfc|Bi«fc:L-CiWB*ff=5:-5fc. Mm 

S-^ 1 

[0092] nam i 

TpJRtfDG B Lt, L i B F 4 £ 1 ^/P/ 'J v WKOtte 

x-mmLxmrnm^mmt. ^^nvb^y^-c 

T, GHBA<0****«jeLfcki*. 3. 3mmo 

[0093] Jt«fylj2 
TtJlRcOG B Lt, LiPF 6 Jl ^.A>/ >J -y h^cOfJ-^ 

GHBAOfctfMtHSLfcfci*. 3. 5mmo 
l/kgTJb-)fe. -60*M«Srfflv^T»fii5iJl fcRl* 

[0094] 



* i 









arc. 72 mmftm®. 




GHBA CO^-^fft 






mum * 


Q. Sbnnol/kg 


95.7 


65.2 


mm 2 


0. 4jnmol/kg 


97.3 


68.0 




0. 7lBBOl/kg 


96.0 


67.3 




0. 4nmol/kg 


98.6 


70.3 




3. 3mnol/kg 


90.7 


45.2 




3.5amol/kg 


91.4 


48.2 



[0095] mmm 1 ( r »:«at<offF« > 
izms&Lti. 

CiEBKofNR] mmmmt lx l i c o o 2 s sma 

-y ^ 6 M*% , ^ U 7 -y ftt T- U r> 



( ^-fk^ttS. ffia^ K F - 1 0 0 0 ) 9 fiS%£ 
JniTS^U. N-ytf^h-QiJ FyC^U. XyU 

5-t>A?g±fc%-(C«t, mm. tgl2. 5m 



(17) B2 003-92137 (P2003-9IXA) 



(00 2ffi) <Ddffij&*0. 3 36nm, B B B WX(L 
c)j)K 1 OOnmJaJb (264nm) v Wft&O . 0 

4ss%. 1^-if-niDf • mimizjz&^iSTym* 1 

7jum. BET}feIt^ffi«#8. 9m 2 /g, T)V^y 

•C1 580-16 2 0cm-'«C0t-^P ( (tf- 
?3££Ia) *5«tt^l 3 5 0—1 3 70cm-i<OieB<7) 
b-? P B ( b-?3&K 1 B ) 0»*ifcR = I B / 1 a* 1 
0. 1 5. 1 5 8 0— 1 6 2 Ocm" 1 £D4EI»9 CO 
3MH«*» 2 2. 2cm-'tM AatSUSS* ( f - < A * 
/l4t« . ft A« K S - 4 4 ) 9 4 fc»!IS#"C# 

m^fz^uy-f^^y^ (sbr) £Hff£fr 

U X7'J-tfc Lfcfc<OSftflBfc«*tr*&J»S 1 8 
mcDSB?I±fc^— (Ctt% L s mm. mmi2. 5m 

[0097] [ 3 A vmMtuwmi T)V-dvWm^> 
YUttv7Z.lftX\ C R 2 0 3 2 M<9 3 4 

7t*£ 2 5/zm ^Mtt^DXfl/ViS^-fc^V-??; 
*M/C*l*A&»«Ufc. -iCOfi&frt Affirm* SrlEto 

[00 98] yWM)V<7)fm] 2 5tt^T, 

3£^jfSitlffi4. 2V, JSf»^ih»E2. 5VT-0 . 5 

#L 4^^;t^fOfSfff*cOSt^*S:4-9- 
[00 99] HJtfll 5 — 9 



HJiRcO GBLJ, IHfrgift 5 0 <t 0 mm 

( L i B F 4 ) S.^'^^^n 
U^K'Jf-^A (Li PF 6 ) £*§»LT«»M£PS? 
Ltz (GHBA^*{±<lmmolAg) . 

[0 100] wmm2 

mm 1 t m&£. txu ymw&imLt&c. 2 5 

"CtCisViT , ftWM±m}±4 . 2 V , Sfc«*5jh*JBE 3 . 
OVTO. 5mAimWiXft1kmm*2V-4?Mln 
iz. 31M ?;HfcH-*frTft*U 5 
'C-C7 2lSrlBI«#Lfc«, 31M 9 ^U^WM^mML 

[0101] 4-f 4 ^;PBco|fc«^*& 2->M ?/P@CD 

[0 102] 
[*2] 

* 2 





LiBP 4 ** 








(M/L) 


(M/L) 


(%) 




1.48 


0.02 


75.9 




1.45 


0. 05 


78.9 




1.40 


0. 10 


79.8 




1.30 


0. 20 


80.2 




1. 15 


0. 35 


75.5 



[0 10 3] £jfcffll 0~1 5 

*3<«^*i§«fc:LiBF 4 ^l. 40M/L, 
LiPF 6 ^0. 1 OM/Lfc &•?>«}; 3 £*£*?L*:^8P 

[0 104] 
[IS3] 



















(Hft%) 


(**%) 


(£*%) 


«*%) 




(%) 


HIMi 0 


8 8 


1 0 


2 


0 


0 


7 8.5 


gfe&fewl 1 


7 8 


2 0 


2 


0 


0 


7 4.8 


l*£5&#fi 2 


6 8 


3 0 


2 


0 


0 


7 0.9 


£K0!U 3 


9 0 


1 0 


0 


0 


0 


6 0.5 


mm 1 4 


8 8 


1 0 


0 


2 


0 


7 7.4 


JUM 1 5 


8 8 


1 0 


0 


0 


2 


7 8.9 



[0105] mm 16' ;nr y s^ffc 5 mm%<nm-^xmm l „ m£§s4*t/i^ 

SU»»GBLt2, 6-> ; -t-7'^-;k-4-x<^- (Li B F 4 ) £ ^ Wl^ffteT^LT* 



(18) 32003-92137 (P2003-9$:"A) 



MffiZmmttl (GHBA#**tt<lramol/kg) . 
[ 0 1 0 6 ] mM3 

mmm 1 6 -cmiwrntm^rfmrn 1 1 mmz lx 
*4 ym^iimL^m. 2 5°c^fc-v^T, izmm± 

WJ±4 . 2 V_ W:WM:±W±3 . OVX'O. 5mAfl 

[0107] *s**«4tc^r. 

SIMM 1 7 

Tfjjs<7) g b l & s 5 o g^stst i o mmm 

m LJtfSSIG B L fc^yj 5 *i%c08iJ^Ti§» 
U ItL i B F 4 £r 1 ^/'J -y WH3W&T»»L 
TWRLjfcWWS (GHBA##fiii<lmmol/kg) £ 

C0108] mmm 1 s 

rUJK<0 GBLJ, JlifrgR 5 0 fSOjRgffl&fc: i 0 fft«£ 
© Lfc»«G BLfca-t3!Jyt5 SM%<7)fiJ^-Ti« 
»U ItL i B F 4 Sr 1 */k/'J -/ h/Pc7)§iJ-£Tl«5? 
tTlS^L-^**« (GHBA^fiii<lramol/kg) 

[0109] »SM 1 9 

TMRtf) GBL^, a»gt& 5 0 fSPm/gmtZ J: 0 

U HtLiBF 4 Sl ^/k/U y h;WJ^t«l 
•CfMSLfcWfiS <GHBA-£**«<li«ol/kg) Sr 

[0 110] WSM2 0 

tujeco gbl^, wmmt 5 o t i 0 

f LfcfSSGBLC 1 , 2, 3-hUTi»S-51ifi% 
cOfiJ^-tlfWL. SSKL i B F 4 1 ^r/P/U -y h/UD 
SiJ-^Ti§» LTiiK LfcWWiB (GHBAMi)Kl 

mmoi/kg) sr^v^i t wuiumM3 1 mmz txm 

[0111] SISSM2 1 
TfflEtf) G B L $• , afgrSR 5 0 g<^9«{C ± *) f*«& 
SLfcffirStGB L fc 1 -;*?-;H?n-/V£ 5 
£-C*JWU 3S(cL i B F f S: 1 «y WH0*J£- 

LTlfflS L TtWIRK ( G H B A-ir^Tfiii< 1 ramol 
/kg) *BV*fc£fcjaWittiWi3 fcB«lel,TlW* 

[0 112] 9Qm2 2 

H5RC0GBLS-, m^5 0j&0£&«£J:9f*«ft 

u ith-i/y*-t'^- h *5wm.%m\isxmM 

U fOiTL i B F 4 £ 1 ^k/'J <y WK?D»&T* 



W WR LfcWffiK ( G H B A***{±< 1 nmol/k 

g) zm^fzzt mummm 3 1 mmiz txmm 

[0 113] 
[«4] 



* 4 







ItHM 1 6 


8 5 


SHfeflj 1 7 


8 1 


JtlKMl 8 


8 2 


mmm 1 9 


8 2 


5fc5&#j2 0 


7 5 


?ttt*i 2 1 


7 4 


»£#I2 2 


9 2 



[0 114] §§54012 3 

rffiKco GBU, JIffelSSSt 5 0 &<oj*S?t5fc: d: 0 fifSrai 
Stfc«SGBL9 5Si%. l-^WniJFy5 
*M%«0#**»S£f|R L . c\tllzm*T)V3-yWW% 
TX\ +^zmM Ltz-fcTj? v -ft; U f"7 A ( L i B 
F 4 ) £ . 1 U >y h ivvm^zti: hXo izMM § 
•tirTHMfa (GHBA*titt<lwl/kg) fctJt. 
[0115] t«WJ4 

nsgfij 2 3 1# ibmKfrAv^inufi 1 1 mniz lt 

mf±4. 2V S Sdg»jh«E2. 5V, 0. 5mAft 

[0116] 4>fc. ^^BfcttH-iftfftT^ 

4^ ^^B^«^*-C#Jo^fi£^*ltflf*t 
Lfc„ 5 fcTrcf. 

mmm 2 4 

l-^tnyityicftit, 3-^f-;i^-2-^ 

^MSL (GHBA-f**{i<lmmol/kg) . fF«2r 
[0 117] »SM2 5 

1 n'J F^tc-ft^T. 1, 3-^^-2 

LxmmmzmmL (ghb a-s-**<±< i mmoi/k 
g) . mmz'n-oti. mmzmsizTftt. 
mmm2 6 

s-fflv^j^K±. k^M4 i: [si«t Lxmrnm^wm i 

(GHBA-#«{i:<l ) iunol/kg) . fHlSffoJt. & 
[0 1 18] »36«2 7 



(19) ^2 003-92137 (P20 0 3-9$FA) 



rfflKoGBL*. wmmt5 om^m^mizx K>wmm 

SUS*fS[GBL9 0MM%. 1 -b"x/t^bny V>5 
WML. ;«:LiBF 4 ^lWJ7^i«J: 

0 IzmMZitXmMmt Ltz (GHB A^MiK 1 mm 

oi/kg) . w&m4izmm<7)imTWM<7)§m*n'>fi: 

[0 1 1 9] $mM28 

rtJSRcr) G B L £ , 3§M 5 0 ®cDl«fc <£ 0 
SL^ftSfGBL 1 9S«%, x^-l/>-^-^-M 
9*S%, xf;Wf;W-*'^-h6 0fifi%&V'l 

T;i^>#HMTT\ -HHcISBUsl iBF^lt 
-y h;W:*Si5 £i§»£-£T L*: ( G 

HBA£*Wi<l«>l/kg> . fclB*^*& 

[0 120] »fiW2 9 

hjm<7) gbu, 5 o &crm&miz x o 

SUctSGBLl 8S*%, xfl/y*-»-M 
8M%, Xf ;P^f 6 011%, 1 - 

^f^eny Ky2ti%st;b"xi/>^-#*- h 2 

TX\ -HNcftj* Lfc L i B F 4 Sr , 1 *>W V >y Wl^ 
{cSr* J: 3 tj»»S-frT«»a[i: U(GHB A*** 

i±<immoi/kg) . mm.mA^m^mTmmcomm 
[0121] mmw3 o 

rfilEO G B L & , 5 0 a*>H9*fc i 0 ttffiK 

WL^WfiSGBL 1 8S*%, Xf-1^ M 
8M*%, xf-/u^;l^— h 6 0SS%, 1 - 

tt\ -Ha-tsaftLfc^v-ftuvKyf-^A (lip 
f 6 ) £ i *^/y -y i- mz%& x o izmmzitxnm 

MbLtl (GHBA^gi2<lmmol/kg) . W8iM4 

[ o i 2 2 ] mmm3 1 

rUKco GBL^ SH&iSc 5 0 gfcOjKSiSfc * 0 
WLfcHWRGBL 1 8fi*%, Xf-t-iofr-**- M 
8S*%, xf;Wf/W-^^-h6 0SM%, 1 - 
^ ?-;kbn »J K > 2SS%S.t/fxix h 2 

s***>#**»*iiR t , z mzmmT)v^>m-m% 

TX\ -Hfrtcftj* Lfc L i B F 4 £ 0 . 5 ^/ U -y h 

Mztc&xoizmmzit. mzmmr/^ymw%T 

T\ "HHcSaftLfcL i P F 6 £ 0 . >y 
fc3r& «t 3 «f«?-frT««?St Lft ( GH B A-gr** 

te<immoi/kg) . wmmA (,z§mcoumx'mmcvmm 

[0 123] 
[*5] 



a a 





(%) 


(%) 




9 9 


7 1 




9 8 


7 3 




9 7 


7 1 




9 8 


7 2 


mmw2 7 


9 6 


7 0 




9 9 


7 3 


mmw29 


9 9 


7 5 


mtmso 


9 9 


7 6 


mmms i 


9 9 


7 8 



[0 124] 2 

xm®mz}sif&w?m (0021) «od***o . 3 3 

6 nnu eTb^M X(Lc)^ 10 0 nmJiLL ( 6 5 
2 nm) s K4h&*0 . 0 7**%, b— tf-mtff • jffcgL 
miZ X h X i?T >Wf 1 2 ju m „ BE T&Jt^ffiW** 
7. 5m ! /g, rA-rfWjj-yi^— f-ft&ffl^ft? 
vyX^^b/PMCfeV^l 5 70 — 1 6 20 cm" i 
c?)IEHc0b-^P ft (t-?3&KI A ) fe-fctfl 300- 
1400cm-ic7)KS|(5Db°-^P B (tf-^§fiJKl B ) <^ 
3£j£JtR = I B / 1*36*0. 12, 157 0— 1620c 
m- 1 b- ^ <Ty^-mmf 19. 9cm-it^ 

9 4 sfisuc*° y 7 -y ftb'x ijfy6 asa 

N-^f-;U- 2-fn y K>"C^lfe§«X5 
y-«t L.fet<iO*ll'BBfe«ftrr*SJ*S 1 8um<7)M 
JB±fc%- tC^ftt, OSHft. ltgl 2. 5mm« 

[0125] m^t(C-O^T«, SgMT;Ua>#HmT 
T\ +*M^lf^tL iPF 6 ***fcUfflV\ 
miE<7)GBLSr. 9»K»5 0K<^Ke«t:J:>}MffiK 
SU>:iiGBLfct*xi/^-»-MiI%t7 
ix;i,xf l^y*-^- h l 

L i B F 4 £ 1 . 5 =E A-/ y -y h ;K0W^-«ffiW LT 
mM^fc Lit (GHB A^-**(i< 1 mol/kg) . 
[0126] .Tix^^mSB , ^»^J 1 TWSLfcjES 
A, St^'iieSSffi^fflV^T, KIMHJlfcPI«KLT3 

VS^ISfi^SSLJt . i<^m?ffi2: 2 5°Ctcfcv^T, 
0. 5mA(7)gtSf3ElMtE4. 2V. JW»jfc 
*E3VT««^5-*f-f ?Mf-3TSE)eS*fcflL * 
««B-C8 5°CT-3 HH»#U3t. «#f*^«ffi^2 5 
°C Ki> ViT 0 . 5mA <7)^*ffiT'^«^±*JEE 3 V ± T 

*fco. 5 mA«jatarc*w*jh«E4 . 
2 v , mmm±mK 3 vt*»« srfl-^ T##f*£os* 

fcMSEUfc. «#BUCOmm^*^ lOOfc Lfe«^c0« 
[0 127] 9Eft0f3 3 

HfjK<oGB l*, abases os?i»i mm. 



(20) B2 003-92137 (P2003-9 NA) 



W LfcfMKG B L fc b"- V Vij-iS^- V 1 S*% fc ft 
*3;»?K0. 2Sfi%<0£iJ-&Ti3^llU MtCLi BF 
4 £ 1 . 5 * yp/ U >y h ;U-co»iJ^Tif * t TPS Ufc* 
( G H B A^*{i< 1 mmol/kg ) SrfflV ^ifcJjWi 
l3 2fc|i|«^LT3^ya«MSrf^L. Mi* 

[0 128] »S#lj3 4 

TfTSRcoGBL^, Sffolg?&5 oa<o3K««fc:J: 

f Uc»igblc h i m.m.% t m 

yJo?W >W0 . 2S*%<D#teT«nU JKfcL i B 

f 4 s: i . swj -v hfucowi^x-mmtxmmuz 

WMffi. (GHBAMiiK 1 mmol/kg) SfflV^fiW 
3 2 t n«t(c LT n ^M^ffi t , ffffi 

[0 129] 
[*6] 

* 6 





^#ffrco#fc3r 100 Ufc 
#^*>fi*#&«>&* (%) 




8 9 


mmm as 


8 8 


mum** 


8 9 



[0130] me a *ntt«co*>t 

^»J3 5 

C«!RS<oSWHD WWSfcowni. fyftT^VSH 
«TT\ -Hi-fcHe«*fT-5 7t LiBF, LTffl 
xfi/y*-**^- h rplRoG BU, SffratS 

(2 : 8*JUt) fc» b'^y#-;K*-hSr_tl2*S-£ 

— 10 WN'-7;^oT;Udf;l^Sr*-ri>7 >y mtT)V 
*)Vi$Vtti'X.^-l<yx.?;—)V (Du PontttSSL ffi 
pp^ZONYL FSO-100) Sr. Jhffi8te**)««*te*f LT 
0 . 2 **%£>*J£T*1S L,I(lLiBF 4 &l. 5 
*/k/y -y h /Pcofij^-Tl^fi? t TltMS b Ltz (GHB 
A^-**{i<lmmolAg) . 



fKOO 2ffl) C0dffi*«0 . 3 3 6nnu S&H^M X 
(Lc) #1 OOnmJiLL (652nm) , J5£fr;i«0. 07 
M%. V— T-Hlilf • USH,ffifcJ:*^^Ti^6ft»l 2 
tfu. BETj£Jt3IS«# s 7. 5mVg, T;l^W:* 

5 8 0—1 620cm-i««i«e-^P, (b"-^ 
«I S ) Ml 3 5 0 — 1 3 7 0 cm-i<05EH<7)tr-^ 
P B (t-^SfiKI.) *)5S*JfcR = I b /Ia* { 0. 1 
2. 1 5 8 0— 1 6 2 0cm- 1 <?>%mW—7 <V>¥iSM 
* ? 19. 9 c m- 1 4^J!8J»lft»* ( HBJSfl3fc*t 
SSL ifjp n n£ N G - 7 ) 9 5 MJHBfcsK U 7 -y •fkb*^ U T 
y 5SS8P£g|-&U N 2 - fn »J H 

1 8 ^m<?)i|5|rS±fc^— L , LfcflL it@ 1 

2. 5m^n««fcfr^av^fts (fiiTs sticfc-r 
S) tu. 

[0131] £*l.S>tf>ft«C. KJifc«l-Ci8«t/SjEK 
A, &tf±KWK«*fflvvc. KIWWli:H«HcUT3 
4 yffifBfi^fRHLfc. JblBSgttH3 5Tff»Lfcti 
£ s 2 5 < Cfcf5WC N 0. 8 mA<50^mST5El»±^ff 
4.2V. St®^±«JE3 . OVT'COffim* 3 EMf-afc 
«, 0. 8mA, 4. 2V±RB<0S«ate«EE&-C^« 
U 0. 2C (0. 8mA) , 1C (4mA) . 2C (8m 

a) comw.^m.T 3 Ttuxtt m*£fT-> . 
[0132] <r^T\ i c t it i tifmx-ffiftMxz in 
Ls o. 2Ctt*m/5o«aMrt\ 

2 C ii^-co 2 ^c0*SEffiT'\ ^-tl^tUfl3£m-C# 

[0133] 1 C/0 • 2 C|fc*^= ( 1 CMS!/ 
0. 2CiS*W*) x 1 00 (%) 
2C/0. 2CjS**= (2C&m^*/0. 2CK» 
SS) XI 00 (%) 

[0 134] 
[*7] 



* 7 







1C/0.2C 


2C/0.2C 


mm a s 


EC/GBL 


8 3% 


4 1% 



[ o 1 3 5 ] yfy&y •vmm&m%mi£mnLtz 

ZbtfX'^tz. 
[0 13 6] 



[«W<^»*] «?S«fiF#tt. -*M9A> 



(21) 12003-92137 (P2003- 9H«« 



(5i)int.ci.v msmm 

H 0 1 M 4/48 
4/58 

&mmffimmMm*&j\TB 3 # i ^ 

(72)^0J# SfEB ±ft 

mmmmmmm^Arn 3 # i ^ 
^mmmmmm^ATm 3 # i * 



F I f-73-K (##) 

H 0 1 M 4/48 
4/58 

(72)3>B£t A* C 

^«*^ScI»jPr4>*;\Ta 3 # 1 # 

F^-A(##) 5H029 AJ02 AJ03 AJ05 AJ12 AK03 
AL02 AL06 AL07 AL12 AL18 
AM02 AM03 AM04 AM05 AM07 
DJ09 EJ04 EJ12 HJ01 HJ10 
HJ13 

5H050 AA02 AA07 AA08 AA10 AA15 
BA16 BA17 CA08 CA09 CB02 
CB07 CB08 CB12 CB29 DAI 3 
DA18 EA10 EA24 EA28 HA01 
HA10 HA13 



